competition rather than cooperation (Coker et al. 2011; Jones et al. 2008) . In recognition of these challenges, a variety of interagency partnerships have been established to address these institutional/ sectorial barriers to integrated management of infectious diseases. Vietnam has been one of the epicentres of zoonotic disease emergence over the last decade and has some of the highest densities of human and animal populations in southeast Asia (Horby, Pfeiffer & Oshitani 2013) . Approximately 80 percent of the Vietnamese population lives in rural areas and participates in small-scale (backyard) poultry and pig production (Thorson et al. 2006) . Many aspects of animal production systems and food consumption habits in Vietnam may promote zoonotic disease transmission, including a predominance of production systems with mixed species and little/no biosecurity; the presence of abattoirs and wet markets operating with very basic hygiene; poor cold chain for distribution and limited meat inspection; widespread consumption of raw/undercooked blood, meat, fish, organ tissues, raw leaf vegetables and wild animal products; and use of untreated waste water for agriculture. In the last two decades, Vietnam has experienced extraordinary economic development and urbanisation and the livestock production and food retailing sectors are undergoing rapid modernisation. These changes will undoubtedly have major impacts on human exposure to animal pathogens, and hence the risk of zoonotic disease transmission.
The One Health research agenda within Vietnam -as elsewhere -has focused almost entirely on zoonotic agents (WHO 2014 ) and has been dominated by studies that attempt to quantify human exposures and risks associated with avian influenza (Dung et al. 2014; Schultsz et al. 2009; Uyeki et al. 2012 ). In addition, several studies targeting bacterial food-borne zoonoses have involved linked human-animal sampling . For studies of rare or poorly documented viral zoonoses, tools to assess cross-species transmission have relied mostly on comparative seroprevalence investigations (Truong et al. 2009 ).
Due to the challenges of conducting 'animal-human interface' studies, most research has employed cross-sectional sampling of human and in-contact animals at a single time point, or casecontrol designs that use data from the livestock sector but do not involve concurrent animal and human sampling. Several interface studies have included extensive qualitative interviews to assess attitudes, perceptions of risk and behavioural risk factors (Huong et al. 2014; Liao et al. 2014; Manabe et al. 2012; Paul et al. 2013 ), but the focus has consistently been on implications for human health rather than on animal impact. The community cohort project described here is part of the Vietnam Initiative on Zoonotic Infections (VIZIONS) program, which encompasses both hospital-based syndromic surveillance and community-based research on zoonotic pathogens. This article describes the establishment of the community-based aspects of the VIZIONS program. The objectives of this ongoing community cohort project are to investigate pathogen ecology and evolution at the human-animal interface and to enhance understanding of viral cross-species transmission events. A core feature of the program is the linkage between syndromic surveillance in hospitals and enrolment of community members within the same 'catchment area' of selected study hospitals. The community cohort involves coordinated sampling of healthy humans and domestic animals, with the goal of establishing a sample bioarchive for future studies of pathogen ecology and population immunity and the capacity-building goal of promoting cross-sectoral cooperation from human and animal health providers, as part of pandemic preparedness. The cohorts comprise people with high levels of occupational and residential exposure to diverse animal species. The concept was to establish sample collections of healthy people and animals that are linked in space and time to clinical hospital-based sampling (for which extensive diagnostics are being done). If new pathogens are detected within hospitalised clinical cases, a mechanism will be in place to readily access community samples -both human and animal -to estimate population-level differences in prevalence. Here we describe the process by which the community cohorts were initiated in Dong Thap (DT) province and BaVi district of Hanoi province.
The purpose of this article is multifold: 1) to describe the structure of the cohort; 2) to document the protocol, methods and implementation approach; 3) to identify differences between the two sites, Dong Thap and BaVi; 4) to galvanise critical selfreflection among the partners about challenges, strengths and weaknesses, in order to inform extension of the cohort to additional provincial study sites.
METHODOLOGY The Cohort Structure and Collaborative Partnerships
The lead international organisation on this project is Oxford Of note, the possibility of sampling diseased animals ('normal' causes of mortality/morbidity as well as epizootic outbreaks) was discussed at length during the planning phase of the project. While awaiting ethical approvals for human enrolment, we initiated a six-month pilot project in DT which attempted to monitor animal disease episodes on sentinel farms.
Unfortunately, the pilot encountered difficulty and resulted in unreliable data regarding animal illness. In addition, we encountered resistance from animal health authorities who perceived the study protocol as conflicting with internal regulatory policies for reporting notifiable animal diseases. Thus, although sampling of animal diseases (and concurrent sampling of humans during animal disease outbreaks) was originally of interest to the overall project objectives, these activities were not written into the final approved study protocol for either site.
Study sites
Four types of study sites were identified in the study protocol: 1) farms; 2) live bird markets; 3) slaughter points/abattoirs for larger livestock (predominantly pigs, cows, dogs); and 4) restaurants serving NTS. Study sites comprised epidemiological units to be used for classifying types of human-animal contact behaviours during subsequent analysis. The sampling frame (frequency, numbers of samples, specimen types) was different for each type of study site.
Farm sites were intended to represent typical residential exposures to diverse domestic livestock species within rural settings, and were of particular interest due to the possibility of enrolling children from the households. Markets and slaughter points were intended to represent more intense occupational exposures (particularly to blood), and were of interest due to the feasibility of sampling postmortem tissues of representative animals. The restaurant study sites were solicited to target the most unusual exposures to exotic species (NTS) because issues surrounding 'wildlife farming' and the wildlife trade had previously been identified as a concern for the emergence of novel infectious agents (Daszak, Cunningham & Hyatt 2000; Karesh et al. 2005; WCS 2008; Wolfe et al. 2000) .
Participant inclusion and exclusion criteria
Individuals were considered eligible if they were involved in raising animals for at least three years, had the intention of longterm animal husbandry, and agreed to sign an informed consent form that specified their willingness to be sampled and to have their animals sampled, both during the enrolment phase and periodically thereafter. It was also specified that households must be located within 40 km of the designated hospital site for clinical presentation in the event of illness. This constraint was introduced for logistical reasons, and also because it ensured linkage between clinical episodes occurring in communities and those detected at the hospital (through the hospital-based syndromic surveillance project). In this way, the community cohort could be linked in time and space to the hospital clinical data, lending the project a more rigorous epidemiological framework.
Human sampling and questionnaires
We identified two types of participants: fully enrolled cohort members, for whom baseline enrolment and yearly sampling was conducted, plus completion of a behavioural survey; and contact members, who were identified through follow-up investigation of an illness episode in a cohort member as being symptomatic at the same time as the cohort member, and who consented to provide specimens at a single point in time. A distinction was also made between cohort members enrolled as part of a household unit (i.e. farm study sites), where only the individual who was most in contact with animals (defined as 'lead' family member) was interviewed, and cohort members enrolled as individuals (associated with an occupational study site, i.e. a market/slaughter point/restaurant). All occupational and lead household cohort members were interviewed using a questionnaire that provided information on personal disease history, animal exposures, and disease history for animals maintained at the study site (for farm sites only). The questionnaire was designed to investigate knowledge of zoonotic disease transmission and health risks associated with animal exposures and food consumption. It was tailored to reflect the anticipated diversity of cohort members' occupational exposures, with separate sections to be answered by farmers, market/slaughter workers, and restaurant workers/animal traders. The human specimen collections at enrolment, yearly follow-ups and in the event of clinical episodes were identical, and comprised a 5 ml blood specimen (from adults), 3 ml blood collection (for children <5), nose/throat swabs and rectal swabs. Immediately upon notification of a clinical episode of a farmer, the Project Coordinator was also required to mobilise the veterinary teams to visit the farm study site for 'responsive' animal sampling.
The responsive animal sampling protocol was identical to the enrolment protocol, comprising sampling of 15 animals and 3 specimen types per animal for a total of 45 animal samples.
METHODOLOGY AND IMPLEMENTATION

Implementation Differences between Dong Thap and BaVi Sites
To establish good working relationships with the Sub-Department of Animal Health in DT (SDAH-DT), a baseline survey of enteric pathogens in domestic farm animals was conducted. This survey was not part of the official roll-out of the cohort and did not include any human sampling; rather, it was performed prior to setting up the cohort and focused on a rigorous, systematic and randomised study design for cross-sectional sampling of animal faeces on duck, chicken and pig farms. Farms were selected based on census data and randomised from three different scales of production (small, medium, large). The rationale for the animal enterics survey was to review animal census data for the province; to Streptococcus suis, a pig bacterium that can cause bacterial meningitis in humans (Huong et al. 2014; Wertheim et al. 2009 ).
The results indicated the presence of large numbers of unusual species (in particular, porcupines, civets, ostrich), which were considered of significant interest to the project as these species presented a contrast to the predominant pig/poultry farms of DT.
In addition, although the survey indicated that large numbers of people were routinely involved in slaughtering livestock, these activities took place largely within households, as there were no abattoirs within the district.
Training and informational meetings
The 
Site selection and engagement
In DT, recruitment of farming household members and market/ slaughter workers was handled entirely by SDAH-DT. Based on experiences gained from the baseline survey, the SDAH was also able to identify districts with strong, supportive local DVS offices.
Three districts were identified as focal points for enrolment: Chau Thanh district, Cao Lanh district and Cao Lanh City. Staff from each of the three respective DVSs sent lists of potential farms to the SDAH provincial office. SDAH staff visited these farms and verified the numbers and types of animals present, as well as the number of household members, to prepare a roster of candidate heads of households to be invited to community informational meetings.
The SDAH identified three daily wet markets within the study districts and discussed the study with poultry market workers at these sites. They also met with the owner/manager of the largest abattoir responsible for slaughtering the majority of swine/cattle to identify potential cohort members. A specific effort was made to identify individuals involved in the rat trade, which required scoping visits to markets in other districts.
In DT, human sampling and enrolment was conducted at participants' homes, at their request. After discussion with potential participants during the informational meetings, enrolments were most frequently conducted on weekends when family members (including school-age children) were available. The PMC-DT team was responsible for assessing inclusion/exclusion criteria for each Following the model of DT, an additional staff member was hired as Community Veterinarian. The role of the community vet was to The cohort households and study sites were located in 20 of the 32 communes of the district. In order to promote reporting of clinical episodes, an SMS phone-based text messaging system was implemented, sending weekly reminders to cohort members asking them to contact project staff in the event of mild or severe illness.
DISCUSSION
Strengths and Challenges
Herein The informed consent form stipulated that participation in the project would involve periodic sampling of farm animals.
Many farmer participants in DT expressed reluctance at having their pigs sampled as they were concerned about production losses due to stress. During the first week of animal sampling in DT, one baby pig died following the enrolment sampling because he was restrained too tightly, and the animal health team were worried about the cohort participants' possible reaction. The situation was handled through compensation to the farmer for the value of the pig. Subsequently, the animal handling teams gained experience and to date there have not been any additional accidents.
Reluctance to allow animal sampling also proved a challenge during the BaVi farm enrolments. Particular difficulties were experienced with wild boars and porcupines. For the porcupine farms, sampling has been restricted to faecal collections due to the difficulty of restraining porcupines. In principle, porcupine farmers have agreed to assist the project staff in obtaining other sample types (respiratory swabs and blood) whenever porcupines are restrained for transport/sale/slaughter; however, to date, the logistics and timing of obtaining these samples has been difficult.
For the one farm that rears ostrich, the farmer has accepted the collection of rectal swabs and blood; however, collection of respiratory swabs was considered too problematic and dangerous. 
Lessons Learned
One lesson learned from project management experiences in DT is the value of repeated face-to-face visits with cohort members at their homes and workplaces. In DT, the Community Veterinarian and lead coordinator from PMC fulfil this role. They are both based in Cao Lanh city, the provincial capital, and they are the staff who visit households when there are ill household members.
In addition to assuring follow-up procedures of sampling and documentation, these visits provide a social/cultural function.
In As the project continues, we anticipate that the participatory research approach will foster improved coordination and collaboration at provincial, district and commune levels, and will provide new local leadership for research on surveillance systems and zoonotic disease transmission in Vietnam.
